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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
particles on a wafer to be treated by preventing the adhesion of 
reactive by-product to a partition wall of the inner wall of a 
transfer chamber and a reaction chamber and facilitating the 
temperature rise of the reaction chamber. 
SOLUTION: A reaction chamber, a cooling chamber and a 
cassette chamber are disposed at the periphery of a transfer 
chamber 11. The chambers 12 to 17 can communicate with the 
s^j** chamber 1 1 via the gate valve of a partition wall. A transfer 
robot 21 is installed in the chamber 1 1 . The outer surface of 
the chamber 12 made of a quartz casing is covered with a 
heater 22. A resistance heating heater is assembled at the 
ceiling of the chamber 1 1 . The heater is formed of a coiled 
resistance heater. The temperature of the chamber 1 1 is 
regulated based on the room temperature of the chamber 12. 
When both room temperatures become substantially equal by 
heating by a heater 24, the valve is opened for communication 
of the chamber 1 1 with the chamber 12, and a wafer is moved 
by the robot 2 1 . The reaction gas component entering the 
chamber 1 1 is not sublimated, and not stuck to the inner wall of the chamber 1 1 as well. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor fabrication machines and equipment characterized by having a heating 
means to heat the above-mentioned conveyance room, in semiconductor fabrication machines and 
equipment equipped with the reaction chamber equipped with the heating device, and the conveyance 
room which was opened for free passage and connected to this reaction chamber and held the carrier 
robot in the interior. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of semiconductor fabrication machines 
and equipment and semiconductor fabrication machines and equipment equipped with the reaction 
chamber where heat-treatment etc. carries out a semiconductor wafer in detail, and the conveyance 
room which equipped the carrier robot which takes this semiconductor wafer in and out of this 
reaction chamber. 
[0002] 

[Description of the Prior Art] A reaction chamber, a cooling room, a cassette room, etc. are arranged 
in the perimeter of a conveyance room (robot chamber), and the equipment of a cluster method which 
opened for free passage and connected each of these ** independently of the conveyance room is 
known by semiconductor fabrication machines and equipment, such as a CVD system, an oxidation 
system, and PVD equipment. With the equipment of this cluster method, it makes it possible to do 
continuously the activity of the diffusion and CVD to the semiconductor wafer which is a processing- 
object substrate, annealing, etc., without touching atmospheric air. 

[0003] And if it was in this type of equipment, it is [ that the robot for conveyance is only 
conventionally held in the conveyance room (buffer room) contiguous to a reaction chamber, and ], 
and the heating device was not equipped. And these reaction chambers and conveyance rooms are 
configurations opened for free passage and intercepted by closing motion of a gate valve. In order to 
load with a semiconductor wafer (or substrate) into a reaction chamber, open a gate valve, a 
conveyance room and a reaction chamber are made to open for free passage, the robot for conveyance 
of the conveyance interior of a room in this condition is operated, and a semiconductor wafer is 
inserted in a reaction chamber from a conveyance room. Then, this gate valve is closed and processing 
of predetermined heating etc. is performed in a reaction chamber. On the contrary, the semiconductor 
wafer processed in the reaction chamber also opens a gate valve, and is moved from a reaction 
chamber to a conveyance room by the robot for conveyance. In addition, receipts and payments of the 
semiconductor wafer to a conveyance room open the gate valve between a cassette room and a 
conveyance room, and the robot for conveyance is performing them. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, in case a semiconductor wafer etc. is transported 
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between a reaction chamber and a conveyance room, both ** will be in the condition of having been 
mutually open for free passage, therefore, the conveyance interior of a room — the ambient 
atmospheres in a reaction chamber (reactant gas etc.) — surroundings **** — it becomes things. 
However, it of a conveyance room is held at a room temperature thru/or temperature sharply lower 
than a reaction chamber to the temperature of the reaction chamber at this time being maintained by 
the high temperature of extent which fell slightly from 600 degrees C. That is, since the ambient 
temperature changes suddenly at low temperature from an elevated temperature when the gas from a 
reaction chamber trespasses upon the conveyance interior of a room, a reaction by-product sublimates 
and adheres at the wall of a conveyance room. And there was fault of being the cause of the particle on 
the substrate this [ whose ] is a processing object, for example, a semiconductor wafer. 
[0005] Moreover, even if it faces processing in a reaction chamber, heat is taken from the member 
(septum) which adjoins a conveyance room in a reaction chamber according to the temperature 
gradient at a conveyance room. For this reason, there was fault that elevated-temperature-izing of the 
reaction chamber itself was difficult. Moreover, it had the technical problem that a reaction by-product 
tends to adhere to this septum front face. 

[0006] Then, the purpose of this invention is preventing adhesion of a reaction by-product in a 
conveyance indoor wall. Moreover, other purposes of this invention are to prevent that a reaction by- 
product adheres to the septum of a reaction chamber. Moreover, this invention sets it as that purpose to 
make elevated-temperature-ization in a reaction chamber easy. Furthermore, another purpose of this 
invention is to offer the semiconductor fabrication machines and equipment which can reduce the 
amount of particle on processing-object substrates (semiconductor wafer etc.). 
[0007] 

[Means for Solving the Problem] Invention indicated to the claim is equipped with a heating means to 
heat the above-mentioned conveyance room, in semiconductor fabrication machines and equipment 
equipped with the reaction chamber equipped with the heating device, and the conveyance room 
which was opened for free passage and connected to this reaction chamber and held the carrier robot 
in the interior. As a heating means of this conveyance room, it is possible to build a resistance heating 
heater into the interior of a conveyance outdoor wall or its wall surface configuration member, for 
example. Moreover, allotting piping to a conveyance indoor wall and also making this circulate 
through the liquids (silicone oil etc.) of high temperature as a heating means is considered. 
[0008] According to this invention, a conveyance room can be heated and that temperature control 
becomes easy. Therefore, considering as the approximated value becomes easy identically to it of a 
reaction chamber about the room temperature of a conveyance room. For example, when a reaction 
chamber is high temperature, by considering as the temperature approximated to this, the dive of the 
temperature of the reactant gas at the time of making both ** open for free passage can be prevented, 
and a conveyance room can also prevent completely adhesion of a by-product in the wall by 
sublimation of the component in gas. Moreover, adhesion of the by-product to the reaction chamber 
septum side at the time of intercepting a reaction chamber and a conveyance room can also be 
prevented. Furthermore, elevated-temperature-ization of a reaction chamber can also be attained 
promptly. 
[0009] * 

[Embodiment of the Invention] Hereafter, one example of the semiconductor fabrication machines and 
equipment concerning this invention is explained with reference to a drawing. Drawing 1 - drawing 3 
show the semiconductor fabrication machines and equipment concerning one example. If it is in this 
example, the example which applied this invention is shown in the dispersion equipment (sheet mold) 
of a cluster type as semiconductor fabrication machines and equipment. In these drawings, 1 1 shows a 
conveyance room (it is also called a buffer room or a robot chamber), and reaction chambers 12 and 
13, cooling rooms 14 and 15, and the cassette rooms 16 and 17 are arranged in the perimeter of this 
conveyance room 1 1 . In detail, as shown in drawing 2 , in the appearance configuration, head lining 
and a bottom wall are formed in the shape of [ of six square shapes ] an rectangular pipe, and, as for 
the conveyance room 1 1, these ** 12-17 are formed successively corresponding to six side attachment 
walls corresponding to one side of the six square shapes. That is, each ** 12-17 is attached to the 
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conveyance room 1 1 possible [ a free passage ] through the gate valve 20 prepared in the septum part 
with the conveyance room 1 1 . 

[0010] The robot 21 for conveyance is held and installed in the conveyance room 11, and this robot 21 
for conveyance is performing insertion and fetch of the semiconductor wafer (or processing-object 
substrate) between each ** 12-17. For example, open a gate valve 20 wide, the cassette room 16 and 
the conveyance room 1 1 are made to open for free passage, the robot 21 (TSUIZA) for conveyance is 
operated, and a semiconductor wafer is once taken out from the cassette room 16 in the conveyance 
room 1 1 . And this gate valve 20 is closed, opens another gate valve 20 between reaction chambers 12 
wide, and inserts and loads with a semiconductor wafer in a reaction chamber 12. 
[001 1] Each reaction chambers 12 and 13 are the housing structures made from a quartz, and they are 
attached in the perimeter, respectively so that a heater 22 may cover the external surface. A heater 22 
heats efficiently a reaction chamber 12 and the semiconductor wafer with which it was loaded into 13. 
This heater 22 shall heat reaction chambers 12 and 13 at 600 degrees C or more. 
[0012] Here, the above-mentioned conveyance room 1 1 is equipped with a heating means by which 
the interior of a room can be heated at 50 degrees C - 100 degrees C. This heating means builds the 
resistance heating mold heater 24 into the wall surface (head lining) of the conveyance room 11, and is 
constituted. You may also build this heater 24 into the interior of the outer wall of the conveyance 
room 1 1, or a member. The principal part of this heater 24 consists of a coiled form resistance heating 
element, a thermal break, and a case. Usually, the material of the heating element used is a Fe-Cr- 
aluminum system alloy with a diameter of 10mm, and what rolled this in the shape of a spiral, 
supported with the maintenance piece for preventing deformation of a strand, and covered the 
periphery with the alumina wool yarn heat insulator of a high grade is used. And if it is in this heater 
24, in consideration of the flat zone length who is the heater engine performance, a recovery property, 
a rising-and-falling-temperature property, long duration stability, the radial-temperature-uniformity 
property, the life, etc., a heater zone size, the diameter of a strand and how to wind, the heat insulation 
approach, etc. are set up suitably. Moreover, although the heating means is not illustrated, it is 
equipped with a thermoregulator, and it is setting up temperature of the conveyance room 1 1 with this 
thermoregulator. 

[0013] If it is in the semiconductor fabrication machines and equipment concerning the above 
configuration, migration of the semiconductor wafer between each ** 12-17 is performed through the 
conveyance room 1 1 . When moving a semiconductor wafer to the conveyance room 1 1 in this case 12, 
for example, a reaction chamber, it carries out by opening the gate valve 20 prepared in the septum 
part in the meantime, and making both ** open for free passage. At this time, whenever [ room air 
temperature / of a reaction chamber 12 ] is detected and measured, and the temperature in the 
conveyance room 1 1 is adjusted based on this room temperature. It controls so that the temperature 
gradient of both [ these ] ** becomes small. That is, a heater 24 is driven and the conveyance room 1 1 
is heated until it becomes close to reaction chamber 12 temperature. And when both room 
temperatures become almost equal, open a gate valve 20 and both ** 1 1 and 12 are made to open for 
free passage, the robot 21 for conveyance is operated, and a semiconductor wafer is moved. 
Consequently, it does not adhere to the wall of the conveyance room 1 1, without also sublimating the 
component of the reactant gas which invaded in the conveyance room 1 1. In addition, this gas will be 
exhausted by the exhaust air means which is not illustrated. 

[0014] Moreover, if a semiconductor wafer is taken out from a reaction chamber 12, a gate valve 20 
will be closed, for example, the gate valve 20 between cooling rooms 14 will be opened. The robot 21 
for conveyance will insert a semiconductor wafer in a cooling room 14. Henceforth, the above- 
mentioned actuation will be repeated and migration of the semiconductor wafer between each ** will 
be performed. Moreover, when heat-treating by being loaded with a semiconductor wafer into a 
reaction chamber 12, it also becomes possible by raising the heating with the room temperature of the 
conveyance room 1 1 to heat the reaction chamber 12 quickly. 

[0015] Moreover, as a heating means of a conveyance room, various kinds of things other than the 
above-mentioned example are employable. For example, piping can be laid under the conveyance 
indoor wall and the liquid controlled by predetermined temperature in this piping can be circulated. In 
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this case, as a liquid to be used, the high liquid of the boiling points, such as a silicone oil, is suitable 

on a controllability. 

[0016] 

[Effect of the Invention] According to this invention, adhesion of a reaction by-product to a 
conveyance indoor wall and a reaction chamber septum can be reduced sharply. Consequently, the 
cleaning frequency of a conveyance room and a reaction chamber decreases. Moreover, the number of 
particle on the semiconductor wafer which is one of the processing-object substrates is also reduced. 
Moreover, also about the reaction in a reaction chamber, a by-product adheres, the reaction condition 
of the high-pressure force which was not able to be used also becomes usable, and the width of face of 
the application of the equipment concerned also spreads. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to amelioration of semiconductor fabrication machines 
and equipment and semiconductor fabrication machines and equipment equipped with the reaction 
chamber where heat-treatment etc. carries out a semiconductor wafer in detail, and the conveyance 
room which equipped the carrier robot which takes this semiconductor wafer in and out of this 
reaction chamber. 



PRIOR ART 



[Description of the Prior Art] A reaction chamber, a cooling room, a cassette room, etc. are arranged 
in the perimeter of a conveyance room (robot chamber), and the equipment of a cluster method which 
opened for free passage and connected each of these ** independently of the conveyance room is 
known by semiconductor fabrication machines and equipment, such as a CVD system, an oxidation 
system, and PVD equipment. With the equipment of this cluster method, it makes it possible to do 
continuously the activity of the diffusion and CVD to the semiconductor wafer which is a processing- 
object substrate, annealing, etc., without touching atmospheric air. 

[0003] And if it was in this type of equipment, it is [ that the robot for conveyance is only 
conventionally held in the conveyance room (buffer room) contiguous to a reaction chamber, and ], 
and the heating device was not equipped. And these reaction chambers and conveyance rooms are 
configurations opened for free passage and intercepted by closing motion of a gate valve. In order to 
load with a semiconductor wafer (or substrate) into a reaction chamber, open a gate valve, a 
conveyance room and a reaction chamber are made to open for free passage, the robot for conveyance 
of the conveyance interior of a room in this condition is operated, and a semiconductor wafer is 
inserted in a reaction chamber from a conveyance room. Then, this gate valve is closed and processing 
of predetermined heating etc. is performed in a reaction chamber. On the contrary, the semiconductor 
wafer processed in the reaction chamber also opens a gate valve, and is moved from a reaction 
chamber to a conveyance room by the robot for conveyance. In addition, receipts and payments of the 
semiconductor wafer to a conveyance room open the gate valve between a cassette room and a 
conveyance room, and the robot for conveyance is performing them. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, adhesion of a reaction by-product to a 
conveyance indoor wall and a reaction chamber septum can be reduced sharply. Consequently, the 
cleaning frequency of a conveyance room and a reaction chamber decreases. Moreover, the number of 
particle on the semiconductor wafer which is one of the processing-object substrates is also reduced. 
Moreover, also about the reaction in a reaction chamber, a by-product adheres, the reaction condition 
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of the high-pressure force which was not able to be used also becomes usable, and the width of face of 
the application of the equipment concerned also spreads. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Thus, in case a semiconductor wafer etc. is transported 
between a reaction chamber and a conveyance room, both ** will be in the condition of having been 
mutually open for free passage, therefore, the conveyance interior of a room — the ambient 
atmospheres in a reaction chamber (reactant gas etc.) — surroundings **** — it becomes things. 
However, it of a conveyance room is held at a room temperature thru/or temperature sharply lower 
than a reaction chamber to the temperature of the reaction chamber at this time being maintained by 
the high temperature of extent which fell slightly from 600 degrees C. That is, since the ambient 
temperature changes suddenly at low temperature from an elevated temperature when the gas from a 
reaction chamber trespasses upon the conveyance interior of a room, a reaction by-product sublimates 
and adheres at the wall of a conveyance room. And there was fault of being the cause of the particle on 
the substrate this [ whose ] is a processing object, for example, a semiconductor wafer. 
[0005] Moreover, even if it faces processing in a reaction chamber, heat is taken from the member 
(septum) which adjoins a conveyance room in a reaction chamber according to the temperature 
gradient at a conveyance room. For this reason, there was fault that elevated-temperature-izing of the 
reaction chamber itself was difficult. Moreover, it had the technical problem that a reaction by-product 
tends to adhere to this septum front face. 

[0006] Then, the purpose of this invention is preventing adhesion of a reaction by-product in a 
conveyance indoor wall. Moreover, other purposes of this invention are to prevent that a reaction by- 
product adheres to the septum of a reaction chamber. Moreover, this invention sets it as that purpose to 
make elevated-temperature-ization in a reaction chamber easy. Furthermore, another purpose of this 
invention is to offer the semiconductor fabrication machines and equipment which can reduce the 
amount of particle on processing-object substrates (semiconductor wafer etc.). 



MEANS 



[Means for Solving the Problem] Invention indicated to the claim is equipped with a heating means to 
heat the above-mentioned conveyance room, in semiconductor fabrication machines and equipment 
equipped with the reaction chamber equipped with the heating device, and the conveyance room 
which was opened for free passage and connected to this reaction chamber and held the carrier robot 
in the interior. As a heating means of this conveyance room, it is possible to build a resistance heating 
heater into the interior of a conveyance outdoor wall or its wall surface configuration member, for 
example. Moreover, allotting piping to a conveyance indoor wall and also making this circulate 
through the liquids (silicone oil etc.) of high temperature as a heating means is considered. 
[0008] According to this invention, a conveyance room can be heated and that temperature control 
becomes easy. Therefore, considering as the approximated value becomes easy identically to it of a 
reaction chamber about the room temperature of a conveyance room. For example, when a reaction 
chamber is high temperature, by considering as the temperature approximated to this, the dive of the 
temperature of the reactant gas at the time of making both ** open for free passage can be prevented, 
and a conveyance room can also prevent completely adhesion of a by-product in the wall by 
sublimation of the component in gas. Moreover, adhesion of the by-product to the reaction chamber 
septum side at the time of intercepting a reaction chamber and a conveyance room can also be 
prevented. Furthermore, elevated-temperature-ization of a reaction chamber can also be attained 
promptly. 
[0009] 

[Embodiment of the Invention] Hereafter, one example of the semiconductor fabrication machines and 
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equipment concerning this invention is explained with reference to a drawing. Drawing 1 - drawing 3 
show the semiconductor fabrication machines and equipment concerning one example. If it is in this 
example, the example which applied this invention is shown in the dispersion equipment (sheet mold) 
of a cluster type as semiconductor fabrication machines and equipment. In these drawings, 1 1 shows a 
conveyance room (it is also called a buffer room or a robot chamber), and reaction chambers 12 and 
13, cooling rooms 14 and 15, and the cassette rooms 16 and 17 are arranged in the perimeter of this 
conveyance room 1 1 . In detail, as shown in drawing 2 , in the appearance configuration, head lining 
and a bottom wall are formed in the shape of [ of six square shapes ] an rectangular pipe, and, as for 
the conveyance room 11, these ** 12-17 are formed successively corresponding to six side attachment 
walls corresponding to one side of the six square shapes. That is, each ** 12-17 is attached to the 
conveyance room 1 1 possible [ a free passage ] through the gate valve 20 prepared in the septum part 
with the conveyance room 11. 

[0010] The robot 21 for conveyance is held and installed in the conveyance room 1 1, and this robot 21 
for conveyance is performing insertion and fetch of the semiconductor wafer (or processing-object 
substrate) between each ** 12-17. For example, open a gate valve 20 wide, the cassette room 16 and 
the conveyance room 1 1 are made to open for free passage, the robot 21 (TSUIZA) for conveyance is 
operated, and a semiconductor wafer is once taken out from the cassette room 16 in the conveyance 
room 11. And this gate valve 20 is closed, opens another gate valve 20 between reaction chambers 12 
wide, and inserts and loads with a semiconductor wafer in a reaction chamber 12. 
[001 1] Each reaction chambers 12 and 13 are the housing structures made from a quartz, and they are 
attached in the perimeter, respectively so that a heater 22 may cover the external surface. A heater 22 
heats efficiently a reaction chamber 12 and the semiconductor wafer with which it was loaded into 13. 
This heater 22 shall heat reaction chambers 12 and 13 at 600 degrees C or more. 
[0012] Here, the above-mentioned conveyance room 1 1 is equipped with a heating means by which 
the interior of a room can be heated at 50 degrees C - 100 degrees C. This heating means builds the 
resistance heating mold heater 24 into the wall surface (head lining) of the conveyance room 1 1 , and is 
constituted. You may also build this heater 24 into the interior of the outer wall of the conveyance 
room 1 1, or a member. The principal part of this heater 24 consists of a coiled form resistance heating 
element, a thermal break, and a case. Usually, the material of the heating element used is a Fe-Cr- 
aluminum system alloy with a diameter of 1 0mm, and what rolled this in the shape of a spiral, 
supported with the maintenance piece for preventing deformation of a strand, and covered the 
periphery with the alumina wool yarn heat insulator of a high grade is used. And if it is in this heater 
24, in consideration of the flat zone length who is the heater engine performance, a recovery property, 
a rising-and-falling-temperature property, long duration stability, the radial-temperature-uniformity 
property, the life, etc., a heater zone size, the diameter of a strand and how to wind, the heat insulation 
approach, etc. are set up suitably. Moreover, although the heating means is not illustrated, it is 
equipped with a thermoregulator, and it is setting up temperature of the conveyance room 1 1 with this 
thermoregulator. 

[0013] If it is in the semiconductor fabrication machines and equipment concerning the above 
configuration, migration of the semiconductor wafer between each ** 12-1 7 is performed through the 
conveyance room 1 1 . When moving a semiconductor wafer to the conveyance room 1 1 in this case 12, 
for example, a reaction chamber, it carries out by opening the gate valve 20 prepared in the septum 
part in the meantime, and making both ** open for free passage. At this time, whenever [ room air 
temperature / of a reaction chamber 12 ] is detected and measured, and the temperature in the 
conveyance room 1 1 is adjusted based on this room temperature. It controls so that the temperature 
gradient of both [ these ] ** becomes small. That is, a heater 24 is driven and the conveyance room 1 1 
is heated until it becomes close to reaction chamber 12 temperature. And when both room 
temperatures become almost equal, open a gate valve 20 and both ** 1 1 and 12 are made to open for 
free passage, the robot 21 for conveyance is operated, and a semiconductor wafer is moved. 
Consequently, it does not adhere to the wall of the conveyance room 1 1, without also sublimating the 
component of the reactant gas which invaded in the conveyance room 1 1 . In addition, this gas will be 
exhausted by the exhaust air means which is not illustrated. 
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[0014] Moreover, if a semiconductor wafer is taken out from a reaction chamber 12, a gate valve 20 
will be closed, for example, the gate valve 20 between cooling rooms 14 will be opened. The robot 21 
for conveyance will insert a semiconductor wafer in a cooling room 14. Henceforth, the above- 
mentioned actuation will be repeated and migration of the semiconductor wafer between each ** will 
be performed. Moreover, when heat-treating by being loaded with a semiconductor wafer into a 
reaction chamber 12, it also becomes possible by raising the heating with the room temperature of the 
conveyance room 1 1 to heat the reaction chamber 12 quickly. 

[0015] Moreover, as a heating means of a conveyance room, various kinds of things other than the 
above-mentioned example are employable. For example, piping can be laid under the conveyance 
indoor wall and the liquid controlled by predetermined temperature in this piping can be circulated. In 
this case, as a liquid to be used, the high liquid of the boiling points, such as a silicone oil, is suitable 
on a controllability. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing a part for the principal part of the semiconductor 
fabrication machines and equipment concerning one example of this invention. 
[Drawing 2] It is the top view showing the semiconductor fabrication machines and equipment 
concerning one example of this invention. 

[Drawing 31 The semiconductor fabrication machines and equipment concerning one example of this 
invention are shown, and it is the III-III line arrowed cross-section Fig. of drawing 2 . 
[Description of Notations] 

1 1 Conveyance Room 

12 13 Reaction chamber 

20 Gate Valve 

21 Robot for Conveyance 

22 Heater for Reaction Chamber Heating 
24 Heater for Conveyance Room Heating 
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[0006] ZZX\ ZcOWRcOBmi. ffiMMrt^ 

<7)Kmm^imcotfm*mjk?&z.bX'hh. &tz. z 
co^mcomco a ma , RjeswBjs t^jsiij^fKft^ft 

RiBS-p<o«»flit«Wtrr*ii:*, ZcDBWk IX 

[0007] 

W&^&ZtfaZ-tz h cOXh h . i OffijH^075D^¥Si: 

tz. nm^®.tLx, tmm\*\mz%vw£mLx . 

[0008] iW«HHfc:J:fUf. ffiiM^SrJP^-r^- fc 

m^M t z tuzw& l fzi&m b-fhztx\ mmzmm 
ztttz coKfctf* <nmsjn^»T &m#. a* 
ftcomuz i. h ftm^com^m<rti%Zju£t,zffi.itt 
hzbtfx-zz. ttz. t mmm tzmmLtzw, 
&<nKmmmMw^<?)M£.!&vii<r>tti£Z i B5±-r & z t 

[0009] 

[ftBnnmmcowmi ar. z<n$tmz&h*mw-wm 
m&n-mmm zmmzmmix mmt s . 01-03 

^#fr«3t^Kt LXtyXfmcOfc 

iit^aic&^T, 1 KiSBH^ (Av7t14 
!t«in^-y bi-vy^bh^d ) Sr^t. i^ffiiS^l 
1 cOJlffl^KCS 1 2 , 13,^rSlSl4, 15, *-b 
7MI6, 1 7*«|5$tlTVM> 0 PL<{4, 02(2 

H X t/'JSM* 5 6 SfCMS ^ - * ^ 6 ^»c7) 
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-mznm t tz e oeona iz nm u:^ii2- 

1 7a*jl!S£ix-0>S. -t&fc^s #^ 1 2-1 7(i, 
ffiMM 1 1 fc^RM^fcRffctey- M'to^ 0 

[ooio] tmm 1 1 Mzummmntfv b 2 1 *«jr 

«■ &WZtlXti<0. zery&minX'y ^2 ll±#£l 
2-1 7c0PbTC"«^#:'7xWn ( *fcj±«yi*t*£ 
«> OifA ■ JRHJSrff^TV^. mi.\$y~b^)V72 

•yM16KISSl lfc¥#tis>?x-^£^- 5 j'^C 
KOffi-^. -f-LT, ^coy'-hA';^2 OiiffltTSJE 
SI 2bffM<r>m<r>y-Y^)V^2 0^mtkLXK^M 
1 2(C^»#:^xW\?rifA ■ §S*fS t> OT* S . 
[0011] *RJE£ 12,13 

mzmf&t&i><F>X'$>&. Zcr>t-?2 2(iRJ£H 
2,13 £Mi.(2'6 0 O'CUUiKMfe'tS £ fc# { t£ S 

[0012] ££"C, ±iE«iS£l 1 fcUifltttfS 0°C 

-1 0 oxiizznmftZMmmKiffi&wtmffizti 

Tv^. wCOMfe^&li, »5MS1 liOUffi (A#) 

cot-^2 4{±«jM^i KnwgLtMtmtnmzm* 

fiSl OmmOFe- 

c r-A 1 %&±x-fo ] o. zti*z;u yMnzm^. 
mm.^m^m^-i-ttz^un^-^x'^z. . -e^h 

^fLTV-iS. -£ LT\ Z<7)\i~?2 4{Zfo-oX\i. b- 

[0013] Ja±^l£fcffi&^(«KJl£B(ca-5-t 
(1 #112-1 7lBr»¥*#?x^eO^±«i3i 

^1 1 *ftvxwotth. zcom. mnf%.tt&i 2^ 
m'MM.ftizimtz-y- b^>v72 0 £Bfi{'tTWM£jia 

S-tf-tffd. £<Di:#, RJEM1 2<7)ll*tfSJg£tfcfcti ■ 

fflSL, zcomMizm^xmm^ 1 1 i*i<ofij££fisisi5 



-*2 4£!Bi&l/tMK*£l l^MtUWW. 

OZWMXWmi 1, 1 2£jS31£-£, SMfflo^yf- 
2 1 £f^StfT¥#fls^*-^£»-f . £Ofc§|i, JR 
SSI lrttcffAt^Rje^cO^t^-f-S.^^^ 

(o#xi±. MtfLx** ^^m^mzx wmzti&z 

[0014] £tz, ¥mft*?x-^tf%J&m 1 2*»tBX 

mi4bcr>mcoy~-b^ii>72otfmfrtL&<, mmmo 

tf'-y b 2 1 l&^mftV x-/\*mitftfs3SM 1 4tC#A 

[0015] ±mmmm<r>mzh , aji^^jiafe 

fig fflf S fcLtlly'Jay*^ ;M*<^lt^ioSv ^ 
[00 16] 

[[HI ] £ ^^o-Satffl tffi 4 ^*i?5i^«<5D± 

[02] z^w^-mtmm^h^mimmmm.^ 

[03] i^^W-^CTKffii^SWWRjfiSS**^ 

•r i) ffj-ca 2 coi 1 1 - 1 1 1 ws&mwBKh & . 
1 1 mmm 

12,13 RtE^ 

20 ?—bJ<>vy 

2 1 «5Ifflo*''yh 
2 2 RJCSSlflftfflt-^ 

2 4 mmmtommt-? 
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